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= (54) Title: METAL CATALYST AND ITS USE 

= (54) «wco«»: &mf&t&t$&if*<»m& 

^* (57) Abstract: Disclosed is a metal catalyst which is obtained by bringing the following (A)-(D) into contact with each other: (A) 
at least one metal or metal compound selected from the group consisting of i) tungsten compounds composed of tungsten and an 
QO element of group Hlb, IVb, Vb or VTb, ii) molybdenum compounds composed of modybdenum and an element of group OTb, IVb, Vb 
t*^ or VIb, and iii) tungsten metals and molybdenum metals; (B) at least one compound selected from the group consisting of tertiary 
amine compounds, tertiary amine oxide compounds, nitrogen-containing aromatic compounds, and nitrogen-containing aromatic 
N-oxide compounds; (C) hydrogen peroxide; and (D) a phosphate compound. 

o( 57 >^ : < A > 0* ISmbiSL S&ivbfiu mvbte*fcl*mvib^5c^i:AN&3S:«^ >^X^><b^ 

© io^'j^^vtmmbSi. snvbis. mvbSi^fcfimvibisiTu^t^^^^^u^^xb^^. n^ifm*^*? 
esxfvftifick^'j^f^i, fr&a«ii*i&si**L«d>tt< t i,-m<D&m&tzi*&mit&fyt* (b) = 

^ zm^m\£ti&'J>te<t*,-m<Dit&tot. (o msat^mt. (d) <)>mittttetzmi&i*:Ltf>xtj:z>& 
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(a) i)^>^r>t, mnib^ sisivb^u m vb vib mjtm 

iii)^ >£f*7- U :/x>&S, 
(B) =«75><tW*, H«75 Ff&&4k ^3*2fSBHfc£-4&:fe 
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£lt\z. ^jA^^ib^v^f^. ^>^r>^^ ivb mjtm tfr e 

mfci^-fb^^T^^ u>fb*>^XT->3£^ *>^7^><h!*§vib& 
ib^e u 77 >^a*> ^ u > t m IVb ^7&m t e> & 3 U 7x >4b-&^ £ b 

t«> m^mt^y^y. ^^u^x>**«, ^u^>t^vb^7n 
^ymifi, ^vz/^tfs vib ^Tc^t^^^^^u^Mb^^bT^ 

(B) m<Dit&W*Z>%, Hi7S>tbTll «Atfh'J^75X h 'J 
xfJV7SX hU (n 75 >, h IK V tf;UT5 >, MJ (n 

7^>, hu-rv^;w75>. hu (n-^>^;i/) 7$>, mj 

(n-^v^) 75 >, MJ (n-^\^;P) 75>. MJ (n-^^U) 
25 75>, MJ (n-yzjW 75X MJ (n-x^) 75X MJ (n-K 
f->JI^) 75X MJ (n-xh^xv^W 75>, MJ (n -^+^->;i/> 
75X MJ (n-^^T^W 75X ^^PX^JKTa >, v^^I/ (n 
--?u\i)V) 75 >, >WMVyPWl/7 5X 

(n-^;lO 75X ^/fMV^V75X v 5 *^ (n-^ 
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>3-)l) 75 (n-^*^;W 75 ~J^)V (n-s\-7^)l) 

75 9 J^)V {n—*??-)V) (n-S-Jl) 75>, V 

(n-^>;i/) 75 9 J^)V (n-^>^>;i/) 75 X ( 
n-HrVJW 75X v?*3MU (n-fh^iW 75 X ~X*3MU (n- 
5 ^ttfisM 75 X ~X*3MI/ (n-^^T^XU) 75X 

;P75X 5? (n-^JW ;>WK75X ^V^;WW5X V (n 

;w /wsx s? (n-^^w *3MU75x (n-/~;i/) 

10 75 X 2; (n-xS'JW *^;K75X 5? (n-F^XH/) ^W5>, 3? 
(n-fh7f'>;W pWKTSX 5? (n -'V^+h^XH') ^fJl/75>, 
(n-^^xXH/) ;*^JU75X $?^fM>^;i/75X 5? (n-^;P 
) ^>^75X (n-'V^XH') ^XX»W75X s> (n-^^;w) t 
>yJI/7>X (n-xX>U) ^XXM/75X V (n-F^XN/) 
15 75X v (n-^^xXnO ^>y^75X N, N-^W-')>, 
N, N-v (n-^;W 7^UX N, N-5> (n-'V^PXM/) 7— >JX N 
, (n-^^MW 7-UX N, N-5> (n-^XH/) 7~UX N, 

N-v? (n-Hf*>;W 7-'JX N, (n -*-£^X>» 7~U X 

n-pWI/^m^jx n- (n-^;w) ^i^ux n- (n-^^M 

20 WJX N- {n -Or 2 ?■)),) WJX N- (n-xXH') ; t;^U> 
, N- (n-FxX>W) WJX N- (n-^+hxXU') ^l/JfrUX N 

- (n-^^xXM/) m'JX N-^fjUfD'JvX N— (n-^;W 
) fc?OU~XX N- (n-'V^XU/) tO'J^X N- (n-*^;i/) t?D»J 

N— (n-xXW tfoUXX N— (n-F^X>W fcfoU-XX N — 
25 (n-'vMJ-5*5/';M IfD'JyX N- (n-^^XM/) tfP'J-XX N- 
pWl/fcf^Uv^X N— (n-:/^;W) kWJ-XX N — (n-^XM/) tf^ 
■J>XX N- (n-:t^;U) fcf^U'XX N- (n-xXH/) fcf^U 'XX N 

- (n-F^XIU) t?^'J~XX N- (n-^-tJ-^>;W fcf^U'XX N- ( 
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5», 4- (l-'V^W k!U> J >, 4- (l-'V^W tf'J> ? >, 4- (1 

-rti^uf'Js^K 4- eu5?>, 4- ( 5 - / - eus? 

X 4- h!'Jy>, 4-^^75/ b!'J^>, 4- [5> (n 

&/BSfcJu &JSte^ ltJU^lt, S^O. 8-3^1/, 

b<«0. 9-1. 2^;WT*^. 
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fcm-f h u ^a, u ym.-7mt> u ^a^du >wt7M v&mm.. m^tra 
u >$tfj;i^>C7 a. »j >®r^*->tf a^w »j >^t;u^7 u ±^®^wj^ 

*%0J(D^MM^«. ffiBB (A) ~ (D) <Dfmf&ft<k&®&&fik> 

2>z.£\z£K>mm-znz>. netmmz. mzmmzntz^tf, (a) t. (o 
o iltuxn mtf^x^px-^k *^;i/t e r t -^;i/x-^;w 

, #J;U£t e r t -7$ ;-)Vm<D$&=®.T)Vn-)VmWk. M«7th-h 

-5. &mfm*mm?z>m$mm\z. mn- i o ~ i o om§. 

mmttUQX, mm&mis, '&e>n2>mmm*mmmm?%z\t\z&r), &mmm 

?z>z\t\z&K>, &mMm*i&Q misT%&^. mz^mommmmtvTiz, 
25 MMib)V3L>* ^>u>^(D^mmmtJKmmm. wx&t e r t -^;i/x 
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5 ^iMimm, ^SilT, ti/7^>i ; e;u:MtT, ito. oo 

1~0. 9 5^, jif^KSO. 0 0 5-0. l^UT?**. 

io T^^n^>@m»«, ra— sfcktffig&o. ^n-^taast^, **«^©s^, 

15 n-y^;US, -f V^^g, sec tert -^;i/S> 

n-^>^;PS, n-^SWl/g, n-^"^^S> -f y*^^;W6, n-;- 

tts&wsttt© ci- io ©7Ji/+MWJ^$n5. 

^□t!;u i bL.<«^;i/*^cDCi-4(DT;^;uS) &ci:tf7U-;i/g 
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x-;i/S, 2-^UD7x-M, 3 - ^□D7xZ;H, 4-^D07iZJP 
2 -7Pt7xZjH, 2-^^7xZ;H, 4-^fJl/7x^S, 4 

5, AfW9c», 71-iHfM, 4-7)V*w<>zS)i 

4-* b=^>^>>>;w*, 2 - ^oD^>^Sf^$ti5. 
IfctoMfcfitfcS' U ^S<h ITU mx\t h U ^Wl^ U JVMs b u x^;u-> u 
15 i?^^7x-;k>UM, ^W7x^y'JM§©7x-M i b 

b<«c 1 -4(DT;p^*Tg^^nfe>"j;ps^WJ^^n^>o 
^o^^gt ->^n^-^^>^, ^Dyt>l, v^o^>^> ~>^n 

~>u;i^h Aoy>nf ^yssis^ «*jsc^ ^mm?, a?mm 
=f) ^mm-ztifczs? u7)vti >m^m^n^> B 
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•^§tI/7^>i:l/TH MAH ^ (1) <D3rU7 4 >\t&m\Z&^T. 
R 2 ,R 3 ^«i;^R 4 ^7KmJM^T^^, iSda) : RiHC = CH 2 T3j$ft£-B& 

5 DtfkX l -^>x>, 4, 4->?^^;w- i -^>^>> l - 

^-fe>, 1 - A^rX I-^t-X 1 1— xizX l-#>x 

■fe>> 1-Hft>, l-h'Jft>, l-T->^T f -fe>> l-^>^T r -fe>, 

l-^-y-^-tx 3, 

io - (ter t-^;W TU;i/^>-tf>, 4-* h^X^UX It 

7P— )V, *"afS—)V* 3, 4-v>* h*v- 1 -XU;U^>if>^©-B& 

Rz^ckr/R*, $>Z>WZ. R 3 *«fcrJfR 4 ^7KS^T^S3S;(lb) : RiHC = C 
15 HR3, (CdTRi^«fcrXR3«, *m^VAft(DmZ<D£&r)<7)m^%:&? 0 ) 
£5V>fciU j£ (lc) : RiR2C = CH 2 (CuTRi, Rz&itf R3«u tK^M^ 
^OfttffBO <h*5 D Og^^^-To ) ft Btfc* U7>f >ft^ W0iJ^ 
£ft£. 

«A«2-7*fX ^fV7*?WX 2-*3^- 1 -7rX 2 
20 -^>X>, 2-^-feX 2-*^- 3— 'vHrX 2-^\ 

y^>, 2 1 -^\-/^>, 3-^^>, 2 -^^t->, 3-^7- 

>, 4-^-^^>> 2-y^>, 2-^^-2-y^x 3-/*>, 4-y 

it (1) fc*3^T, R4^tK^^T$>0, Ri~R3«7Km^©HiIfH 
<D<b:fc«9 5£ (Id) : RiR2C = CHR3 T^^nSHSi^l/ 
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- 2 -^>t">, 2 2 -'V^-fe>, 2, 5-v^^;P-2, 4 -'Mf 
fylX 2-^)V-2-^y-y. 1 - *7-)Vist7 0^>t>. 1-^)1 
^>^D^iz:>, l- (tert-») -v^D^-fe>, 1— TV^atf 
5 O'vHzX 2-#l/>, Z-fiVy. a-tf^>^OEI^l/7^> 

>. 2, 3, 4- hU^^;i/-2 -^>T->»?M^n-5o 

15 \,\ mnt7km*mmh u < temm®m®WL*<Dmmt*mmmi l z& \zmm-z n 

. mmitfcmfcmmz. m%i$m<Dh<D&^<D&&hv<i*>&mzfocxs mi. 
mmm\z&Qmmmm&fttsi<Dfr&m^ntej: < , &tzmt<t7km<D&m®m® 
M^mmt*m*®m*mm®mx&fcM : m-z>, *>v<i*mm®m<D 
20 w&-T\zMmmTz>^<D^mz& Qmrntz z. ttfxzz. 

25 Kitmrnmrn^xn-oxh^o mmmm^vx^ m^x^x-^, 

t e r t -:/^X— f h7th'D77X y^7-fAfOI-r 

«A>ii«x^;MP©x^x;W«i, WAtf t e r t -:7**/-;M£© 
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>^ckr^@tt<fe;*#*, pH2^±4TOH 

5 Kfcm&wu as- io~i3 or-rfco, a##jE*frTimissns3&«, 

«JE*SV^43jnjBE*fl i TT*JISbTt)«kt>. 

^^o7h^77^, ffiitttfl^Dvb^?^ nm^u-^v^^y^ . n 

15 ufcx#*5/Ftt, M*fc£&®> *7A^D7h^7^, ?f«fM«tt0>*itci 

^<lT§e*lSI^yH<!:bTH 0il*.fc£> (I) ©xtf+v'Fj&J 

2-X^'>^>> 1, 2-Xtf^>^>^>, 4, 4-5?*^- 1, 2- 
20 X#*5"O^X 1, 2 -X3j^v"\*+f->, 1. 2-X^^^> > l, 
2-X7j?4 1 >'^^>, 1, 2-x#*w?->, 1, 2-X^->^>, 1, 
2-x^->r>>5 i *>\ 1, 2-X^'>H^*>, 1, 

1. 2-X^>"rh^x;*7>> 1, 2-X^^^>^^*X 1, 2 
-Xtf+S/'V^U-T**^ 1, 2-X#*'>:*^^#>, 3, 3-^^^;p- 

25 l, 2 -xjJ^>:/^x v^p^>5 1 ;i/X5 1 l/>^-4 l ^h\ v^n^i^x 

=$-Vy**=sY. 3-->^0^->;U- 1, 2-I^'>yDA>, 7^l/>:* 
*->h\ 4- (tert-yfJl/) Xfl/>^>F, 3-7x3-1, 2- 
X^^n/IX 4-* h^X^U^+v-F, Ityo-M+yH, 3- 
(4-th , Q + y-3-^h*y7i^W -1, 2-X^£>'7 P DA 0 >, 3- 
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(3, h^>7:nn;U) -1, 2, 3-XtJ^ 

2-*?)V-l, 2-I^->^DA>, 2-^^-1, 2-X4? 
2, 3-I^i/^>^X 2, 3-X#^^4 1 -!t>, 2-^^ 
2 -X^*v"V^+>->> 3, 4-X^->/\^>, 2, 3-Xt}^-> 
5 'V7 r *>, 3, 4-Xtf*v"\:/*>, 2, 3-X#*5/3*-**X 3, 4-X 
#^:***>, 4, 5-X^+v-^^^X 2, 3-X#*~>/^>\ 

2-x#*w?->, 3, 4-x3j?+>'y^->, 4, 5-x# 

5, 6-I^yf*X 2-^)1-1, 2 -X^->^>^# 
>, v^d^>-t->^'>H, is9W\tt>tt$s\** 4-*3 L ;i/S'£ci'V* t 

>^yK y^DHft>^yH, 3 -^^X^l/>^>-H, 

h\ <y^70-;myH, 1- (4-tHn^y-3-/^y7 

i-jw -l, 2-x#^->7 p p/i>, j3-tf^>^vh\ y;u^;^>^ 

~>F* 2-^^;i/-2, 3-X#^->^>> 2-^^-2, 3-X^->^ 
15 >^>> 2-*^;U-2, 3-X^v^it>, 2, 5 2, 3- 

I#+W-4-I>, 2-^^-2, 3-X^v^\y^>, 1-^^ 
;i/-l, 2-X^5/^^D^>^>> 1-*3=J!/-1, 2-X^^^^O^ 
1- (tert-») -1, 2-I^yyi?a^U-X 1 — f 
2-X^->">^D^+>->, 2 -#lx>3-*~>F> 3-^1/ 
20 >^"^->h\ a-^>^yH. 2, 3->>>3MW-2, 3-X^v-^> 
, 2, 3, 4-HJPWI/-2, 3-X^^>^>^WJ^$n^. 

25 *u74>tVTtts mmvrzh<D}imm<Dh<DrfM7jk-£ti. &&&&&&& 
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5 SJ&M&te, iiS, 0~2 0 Ot:(D$SHT*$)^^ j3 -t HD+yk Fa^;l/ 

laotne.ti, ^h>^;^m $?£l<wu scts<£6 5t^±t 

#J;Lfcf, 5£ (la) <D-WWk*V7j>*. $?£L<te, W«^4"bb<« 

fcmtfcfo21*Z>Zh\Z&r)j£ (II) iC^ViTR^R^V^-rn^H^^^ 
is m?T*&Z>& -t Fn*~>fc Hn Hft^ifcfl&ns. 

S (la) <D— fiSM-l^^ #SL<fcL 4 5t:~6 5t:*i 

S (la) <D—W&*U7 4>&* *?£b<te, 6 5«C£JLL, J;D# 

^.10^4 5^1?, ^&fc7Km£K/££i*£ 31 *95£ (I I) iz$>^ 
X R 1 *5 <£ Zf R 2 jtfTKatSC^-Cfc * 0-kb'D^>kHD > hMb^tl^ 
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6 5t:j^±T% mmtfcmtfcfoz&zz.iiiz&Qj!: (iiu) -es^ns^ 

5 -tHDW+y- 2 x~ ;u- 1 -yn/w— ;W3<fctf7-fc h7i/ 

tl/7^><hbt, =l««rtfiP^-^7>f >*fflVifc«^»C«, 0-tHQ**> 
io #J;U£, 5£ (lb) ©— «ftl*a**W7-f $?£L<te> W«»«t+*>b 

0d*.fc£ ^ (lb) ©zie^rt^l/^^ >?r, $?*L<tt, 4 5t~ 

5* (lb) <D-m.W^*\s7 4 9f2lV<\Z, 6 

±T, i&8Mk*^ £ £ tC<fc 0 RiCOOH^R 3 COOHt^ 

- 3 - 1 H D*^*1f>43 3 - 1 KDW**>- 2-kh*n + 

0fJ*-fc£, 5£ (Id) ©=«tl/7^>*, W^^f^L<« 
7K^ kiltie «k D5£ (II) \Z&KTR*ifi*mM=?T*3bZ8-}z H 
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09A«, (Id) k 7 $?£L<te> 4 5*C~6 5'C 

5 Sfc, #J*.fc£, 5£ (1 d) 0Hfitl/7^>^ »*b<tt, 6 5«CEU:T, 
i§ tftfc * $ £ R J& £ ■& & d <h <fc 0 R i R 2 C = O *5 «k ZS R 3 C O O H X ^ $ tl Z> 

2-^fJV-2-kFDW^>-3-kHo+M>^X T"feb>, 7P 

15 ^#fcjjnAT0t:~4 5^**1^ iattfls*KftR^$"&sntfcJ:oa (I I) 

&2>W*. m?iU, mtt (1) ©Egi^tl/7^> (fcfcU Ri^e> R*tt 

^^J:0RiR2C=O*3 < i:^R3R4C = O (fcj£U Rifr£ R< tezkltJB§H i -ete& 
20 v>) T^^ti^y h £>*i5o 

mW&*Vy<< ><hlT, 0!l*.tof2, 3-^*^-2-:/^>£Ji^fcl§-£ 
iZfcs 2, 3 - ;V- 2 - 1 HD 3 - k F >43«ktf 

1 OtMTT^S, 

1~0. 9 5^, £?£b<«0. 0 0 5~0. l^;PTf^^ 0 
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foCT7k&£zf/&tcteMz^mommmm%imz.. imiit, mznzmm 
is n<Dmm35mz& ^ s <=> \z#m% u < «iisbTfej:^. 

1-tH D^>- 2 - b KoW+yA+f>, 2-tFn + y-l-kHD 
sVV**ri"\tt>* 1 - k Kn+y- 2 - k Hd W+v^^X 2-b 
h'o^y- 1 - kh*o Dl** >"V7°* >, 1 -b h'D^y- 2 -b h*O^JI/t 

20 *~>^^>> 2 - k H D+y- 1 - k H P >, 1-bFo* 

y-2-kHo«^>Fr)!JX 2-kh'P^y-l-k h'D^M^y K 
^*>> 1 - k h'D^y- 2 - 7i-;i/- 2 - k Ho W+yi^>, 1-b 
HD^y-2- (4-^^7i-^) -2-kh'oW^yX^X 1-b 
Kn^y- 2 - k.Hn W+y- 3 - 7xx;^a/tx 2-kHa+y- 1 

25 -k Ho^M+y- 3 -7xn;P7*nyiX 1 - b Kn^S/- 2 - b Yu^)V 
**is-3- (4-* b + y7i-JW :/P/\°X 2-kKD+y-l-kh'n 

l/Ttlbn5*;^-m#ltL'TH ^j7t^;PAT;^bh\ Til 
hT^fkK, 7*ak s t>7^7 : kH, ^Jl/T^b h\ ^>^7^fkF 



WO 2004/091784 PCT/JP2004/005312 

16 

5 ^7^1*, 3, 4-v ? ^^-5-^VA^v';PT;W5 s bH> 2, 3 
-5?/^- 5 - t+y^'^^k F, 2, 3, 4- HJ*3 1 ;i'- 5-* 
^y^*->;K7\>l^t: h\ 6-t+VA^7JI/fkh\ 2 6 -3" 
*VA7 p f;i/7;i/fkH. 4 6 -t+yA/W^f k H, 2, 4 

-^^;u-6-^y\^;w7;^t:H, 2, 3-v?^^;w-6-^y\ 

10 ^7;PrkH, 3, 4-i?^f^- 6 - t+Vx^W^fk H, 2, 3 
, 4 - h U 6 -t*VA^;V7;i/fk b\ ^)V^)VT)Vf\i b\ 73? 

^;i/T;^fch\ 2-^^;u^^^T;u^t: b\ 3 -^)V!f)V^)vr)W\^ 

b\ 2, 3 - i?^5 1 M;^;!/7Jl'Tk H^®7^fk H, 

15 m&y-fc h *^;ux^;Hrb>, yiwhx 2-^>^/>, 4, 
4-^^;^>^>-2-^->, vx^;i^hx ^^;u^Dkr;^h>, t 
-feh^x/x is>7ur?9J>. x^dw;x ->^n/\^y>, 

x ytfyx i, 3, 3-hu^^;w-r>K«jy>, 2, 6--\y*> 

2, 7 1, 6-y^DTJtJ>i?t>, 4-T-feh^ 
20 ->Tirh7xy>, 2-*h3r~>-6- (7 e D^>-2-t» 7th7i;> 

, 2 - ^Mxhty- 3 - ^f ;^>^d^>^; x ^>>/7xy>Wh 

y*>^ ^msm, 4-^^;p^m#i?, 7izj» (4-^h+y7i- 
M mm. zuumm.. ih*«, ^>^)i^->mwt. 3, 3-^*^ 

25 -2-#;i^;* b*is>'trn'7u/*>jj)Wt>Wt* 3, z-zS*?-)V- 2-ji)V 

#Xh=1ryyi?D7 , PA>*M>S, 75>tf>Bk t?^U>K» 

2, 3-^*^;i/^;i^;i^ 2, A-~j^)V^)V^)vm. 2-^)V 

7 s JM>Wt. 3-*^)VTW>WL. 2, 3 -i?*^)U7W>Wt* 2, 4-:x 



WO 2004/091784 PCT/JP2004/005312 

17 

*^)V7W>m* 3, 4-^5 L ;U7^tr>^, 2, 3, 4-h'J^^^;i/ 

)W>Wt* 2, 3, 4-^h^^;i/^>m. l- Wjjm^v*?- 

i/?a^>^>-2, 3, 4- MJ#>M*>&> ^^7^;H, ->?q^> 

5 ?>-l, 2, 3, 4 - f h 7*M>t«©*M>»*«WS$ns. 

^Hft^fctt^JR^n-JPtLTtt, ^flettJfcte, a; (2) : R5R6CH- 

V^Dk^S, n-73\>l^k < V7>;W3S> sec tert-7 

^;ps> n-^>^;^ n-^^a, n-^^as, -rv^^^s. 
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4-7M07i^H, 2-^OD7x-JH, 3-^DD7i-JH, 4- 
^70D7x-M, 2-7*Ot7xzM, 2-^^7i-;H, 4-*^)l 
5 7i-JH,4-^ h^->7x-JPS, 4-Tii5 1 ;W^x-;i/S^^$nSo 

B&*> b < liiij^oj ^;k*;us<h lth Miaamfe b < ttitio7;v 
HftTOcte. w*.fcM>>W£, 7xx;kx3MWS, 4-?;M-o^>>>;i/g, 

4~* h^rv"^ 2 -^DD^>y;HWJ^$n-5. 

y^^7x-j^>u;n, y^k^:7xx;k>y ;k«^<£> h u x;k*;i/ 

M*.fc£x*y-;k 1 -ya/v-jk i-:/^y-;k 1 
15 >^y-;k l-^u-y-jk l-'v^y-jk i-:***y— ;k 1 -y 
^-y-;k 1 -x#y— ;k 2-*^;u- l-^-tf-y-Jk 4-y^-i- 
^■tty-jk 2, 2-^^-i-7°o/v-jk 1, 6 —^tt> s jar— 
Jk ^>>>;kT;kn— ;k 2 -y)V^ru-^>-j)V7)Vu— ;k 3-^;k^a^> 
s?;kr;kp— ;k 4-^;k^-p^>v J ;kr;kn-;k 2 -^dd^ >z?)V7)Vn 
20 -;k 3-yuu^y-j)V7)Vzi—)V, 4-^DP^>^;kr;m— ;k 2-y 
p^^>^;kr;kn-;k 3 -^□^>v ? ;kT;kn-;k 4-^d ; &^>> j ju 
r;kn— ;k 2 -y5 L ;i/^>> f ;UT;kn— ;k 3 -^^;i/^>^jkr;U3— ;k 
4-y^;i/^>v?;kr;kn— ;k 4-y h^->^>> ? ;kT;kn-;k 2-7x1 
;kx*y-;k 2- (2-7Mn7x-;W x^y-;k 2- (3-^;k^a 
25 7i-il/) x^y-;k 2- (4-7Mp7i^W x^y— ;k 2- (2- 
^□□7x-jw x^y— ;k 2- (2-7D ; E7x-jW x^y— ;k 2- (4 
h^->7xz;w x^y— ;k 2- (4-7t?;i'7x-;i/) x^y-ji^ 

££1::. #Jx.fc£2-yn/w— ;k 2-y^y— ;k 2-^>^y— ;k 3 - 



WO 2004/091784 PCT/JP2004/005312 

19 

^>^y— ;k 2 -^-tty— ;k ;k 2— v/*/— ;k 3- 

^y^y-jk 4-^\y^y-;k 2-3-^y-;k 3-^-^^y-;k 4- 
3-*^y-;k 2-y-?-y-;k 3-y^y-;k 4-y^y-;k 
— ;k 2-^/-;k ;k 4-^#y-;k 5 -^jy— ;k > 

5 ^Dy^/-;k ->#n^>*y-;k ^□'\*ity-;k v'^o'sy^y— 
;k v-^p^-^^y-;k ^□Ht*/->ik 2-y? 1 ;k>^n'v^u-y-;k 
3-y^;kv^D^-9-y-;k 4-y^;kv^o^u-y-;k 2-tert 
-^;k^^D^+)-y-;k 3-tert -^;U5/^o^u-y— ;k 4- 
t e r t -:/3\>kv'^D'v*-tfy— ;k 1 -7xx;kx^y— ;k 1- (2-7 

10 ;ki-D^oc-;i/) x^y — ;k 1- (3-7Mo7x-JW x^y— ;k 1- 
(4-7Mo7x-jW x*y-;k 1 - (2-^dd7i-JW x^y— ;k 

1- (2-7ot7x"Jl/) X^y-Jk 1- (4 -y h + y7x"Jl/) x^y 

— ;k 1- (4-T-b5 1 ;k7xx;w) x^y-;k a— Mjy? 1 ;k>uji^>>? 
;kT;un-;^©^x^y;H3-;i/^«h*^0il^^n^o 

15 m-my)vn-)i & (2) £;fe^TR«#**iic ; ?£&-r£#) & 

fflvifc«^tctt» 7^kF («iitf, rscho)> #;ktf>i? (0»J;tfc£, Rs 
cooh) ##e>na. ^-ft7;^-ji/tux, 

m—WL7)Vn-)V (MAtf, 3£ (2) K&t^TR* «7KmiM^-e«^:V^^) 
20 £fllV*fc*^fcfcJ:, trh> m%.& R 5 COR 6 ) ^#StlS. H§Xj&X;kn- 
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te&s mutt* att7;i/3-jntJn^bt, 1 o^;w^T*§an?&£o 

IT, 51^0. 001-0. 9 5^1/, $?SU<«0. 00 5-0. 1 

10 ^<Dfc©7^M^c 

RffiffigW:. 0-2 0 O'C^ScO^fflT^^o 

is turn m&\*xx9u^h#7y4#<Dmi%<Dfrm^mz&Qmm'rz>z\ii& 

25 tr*>7;i/5*t H, ^7;pfkH, ^>^7;vfkh\ '\=^>;K7;i/5 ; fc: 
rtn, 2 1 -'\+->;UT;i/5 ? t h, 4 i -^v^>;pt;w 

fkP, 2, 2 - ^^^1/- 1 - ^D If t>7^fk h', 7S?#7^fkH. ^ 
>X7^rkH, 2-7;WP^>X7JI/fkH, 3-7;i/to^>X7;Pfk 
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^>X7;i/rkH, 4-^DO^>X7Jl/ftH, 2-^D^>X7;i/fkH 
, 3 -yD ; E^>X7^Tt H> 4-^D^>X7JVfk h\ 2-*^;U^> 
X7JPrkH, 3-pWl^>XX;i/xt:b\ 4-^fM>X7JI/rt H, 4 
5 -^h^>X7;PfkK, 2-7i-;i/7th7;i/fkH, 2- (2-^;i/ 
ta7irj|/) 7-fehT;i/^fc h\ 2- (3-7MD7xZJW TizhT;^ 
b:H» 2- (4-7^n7x-Jl.) T-fehy;!^fcF> 2- (2-^nD7i 
Tirh7;i^b:b\ 2- (2-7nt7i^W T-fehT^fcH, 2- 
(4-/h^->7i-;W x-fehr;i^fch\ 2- (4-T-fe^;u^xzi;w r 

io -fehT^t h*^wj^$n^o 

>g?, y^->^> 5^>$*. 2-^^-1-^ 

7W>Wt* sfc&SR, 2-^;u^-p^m#^ 3-^;w^-D^S#m, 4-7 

15 )v*uMmm* 2-7DD$im 4-^au^m# 

2-7*n€$im 3-^n^m#K> 4-7*a^lfl!?, 2-*3=- 

3-;wwfeJMM. 4-^^;p*m#«s, 4-* ht^m, 

(4-7M07X-JW g^m, (2-^DD7x-JW (2-?U^73L 

20 im (4-^h^->>'3i-;u) mm. (4-7tt)V7x.-)D mm&ifi 

^rh><i:UTH 7-feh>. 2-7*S>, 2-^>&;>. 3-^ 

2 — >, 3-^-y-y>> 2^;>, 3-^;x 
4-^y^y>> 2-;t-^/>> 3-^-^^y>, 4 2-y^- 
25 y>, 3-/t-;>, 4-/^-y>, 5-y^/>, 2-r*;>, 3 -fti j 
>. 4-7 s %/>. 5-^ijy>. *s>?u-?*j>. i/ow\>$ v^n 
zs9w\-7*/>* ^y>» ^dht*;x 2-* 

?>ik>^n^u-y>, 3 - o'vfrifv 4-^^v^p^^1t 

/>, 2-ter t-7fJ^DA^;>, 3 - t e r t - 7^V^nA 
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*c*yjy. 4- t e r t -ttfrWa+^VJ 7th7xy>, o-?)V 
o-^D07th7i/X o-7D ; E7tb7iy> 1 o-*b=^>T-fe 

o 

pH 2-4 / \ 

R 1 R 2 C=CR 3 R 4 — R 1 R 2 C— CR 3 R 4 

0) (I) 
Scheme 1 



pH 0-2** ? H 

R 1r2 C =CR 3 R 4 r1r2 C _ C R 3 R 4 

(D 00 

Scheme 2 



pH 0-2^ 



O Q 



R 1r2 C=CR 3r4 . R 1 C R 2 + R 3 C R 4 

( 1 > (Ilia) (1Mb) 

Scheme 3 



mm i 
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#i#u Momm^— mn^rco m&mz. v>mo. 4 9g^m^ sit 

1 H-NMR mm : CDC 1 3 , TMSSf, W5L : p pm) 
10 <50. 88 (t, 9H, J = 7. 0Hz), 1. 25-1. 30 (m, 5 4H), 
1. 7 3 (b r, 6H), 3. 5 9 (b r, 6H) 

1 3 C-NMR mm: CDC 1 3 . TMSS*P, SM£ : ppm) 

5 1 4. 1, 2 2. 7, 2 2. 9, 2 6. 1, 2 9. 4, 2 9. 7, 3 1. 9, 

6 3.6 

15 IR (neat, W-ftL : c m" 1 ) 

2 9 5 6, 2 9 2 1, 2 8 7 1, 2 8 5 3, 1 5 4 6, 1 46 6, 1 40 3, 1 

3 7 8, 1 3 1 5, 1 2 6 2, 1 0 7 2, 1 0 3 5, 9 4 1, 8 8 8, 8 4 8, 
76 7, 751, 721, 67 8, 644 

TtmftffiW. : C: 54. 4, H:9. 8, N:l. 6, P:0. 95 

20 

*0. 8 8 g£7.K4g43£tf 3 0 »*%j©Stffc7Mi7K 3 . 9 6g£tfc&2K 15 

frmw, u&mm-mwL*mzo &mmz, u>»o. 5 6g^unx. 
25 , &m.-v2mr$mWs mj (n-H^^w 7$>N-t+vH2. 8 

>H#4. OOg^ifc. IR^10 0% (^>^X^>^MS2p) . 
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1 H-NMR mm: CDC 1 3, TMSS*P, MiSL : ppm) 
60. 88 (t, 9H, J = 7. 0Hz), 1. 25-1. 30 (m, 54 H), 
1. 73 (br, 6H), 3. 59 (br, 6 H) 
1 3 C-NMR (mm: CDC 1 3 , TMSg*P, 3M£ : ppm) 
5 6 1 4. 1. 2 2. 7, 2 2. 9, 2 6. 1, 2 9. 4, 2 9. 7, 3 1. 9, 
6 3.6 

1 R (neat, i|M& rem" 1 ) 

2 9 5 6, 2 9 2 1, 2 8 7 1, 2 8 5 3, 14 6 6, 1 3 7 8, 1 0 78, 1 0 3 6 
, 944, 8 88, 848, 7 7 2, 7 2 1, 6 7 8 

10 TtMfrffim. : C : 5 4. 4, H : 9. 7, N : 1. 7, P : 1. 4 1 

IWf^Lfc5.0mLm77X3l:, MT, * >>/AT>&mm 
mo. 9 2 g, tK4 g&cfctf3 0S»%jg^b7K^7K3. 96g£{tj£<^ 15 
15 «jSU U >t0..5 8g ^JPA, 

M"C2I^IBUW^ «J#U MJ (n-^^;i/) 75>1. 7 7gti?X^ 

x-^;n omL&tux. ^mr^4nmm^ emvito ^<d-&. mil, 

20 

1 H-NMR : CDC 1 3 , TMS»«P, %L$L : p pm) 

60. 89 (t, 9H, J=7. 0Hz), 1. 2-1. 5 (m, 30 H), 1. 
72 (br, 6H), 3. 10 (br, 2H), 3. 57 (br, 4HK 6. 0 (b 
r, 2H) 

25 1 3 C-NMR (mm : CDC 1 3 , TMSS?, : P pro) 

6 1 4. 0, 2 2. 6, 2 3. 2, 2 6. 0, 2 6. 6, 2 8. 9, 2 9. 1, 

2 9. 2, 3 1. 7, 5 2. 8, 6 3. 9 

1 R (neat, fticm' 1 ) 

2 9 5 6, 2 9 2 6, 2 8 5 6, 1 4 5 8, 1 3 7 6, 1 0 8 6, 1 0 3 4, 9 
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49, 

891,84 5,72 3,67 7,647 

7C*#*N! : C: 42. 3, H:7. 9, N:2. 0, P : 1 . 82 
5 Mt&M 4 

n.ffiftt&'g&tt L,Tz. i o o mL ->zl v >zmz. mt, mmnmm 1 -e*# e> 
n&^>^f>^*o. 66g, 3 oma^ig^bTK^TKg. 6g, 2011% 

10 phu j^j3. 5T*ofco Ki&mT'&. m*-ct&*iu ftwmv* 1, 2 

15 Mtfift^lffcttUfcl 0 OmLv'aLl^^l;:, ^2&-e, HtrfBmfiMi-e#^ 
n^^>^X^>^#:0. 66g, 3 0fi»%^$tft7Kfiizfc9. 6g$5<ktfl- 
:*^>2. 2g^tTh;PX>^ (HVX>4mL&ffl) AM 9 

20 8 4%T<fcofc (1 -^-^^>»2P)« 

nm^j6 

>^f>^6 6mg 1 3 0a*Xifittft7K5SzK5. 7 g£J;tfl -'V/^ 
25 9 8 0mg£f±&^, F^M9 0 < CT6B#F B 1S^ RJKSIi'fc. EfS**7«, 

£T?fr£JU yx^x-fJUOmiSM, Milt, ^*iJ->«*frtr 
tii^fc ^-y->m©w«> 6 o%T$.^fc (i -s\7T>mm). i - 
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>^f«6 6mg, 3 0m»%ii^b7Km7jc3. 4g^>yJ1^7^ 
n-;H. 0 8 g£tti£<^ 1^19 0tT6^m &J&£i*fco £j£?&7&, 

5 h;wx>i omi Srin*., #n&mu 2cm#m£^tr«$Jl 

l*l«J8 

io >^X-^>fg#7 Orag, 3 0«»%jg^fc7K^7Kl. 3 7 g&.fctf'O^y 
;H3-;n. 3ig£tt&2K rtfi 8 o r t? 2 NrWiS^, £j££-&*io J£jS#I7 
M$T^l> h;WX>l 0ml Srin^, #«USU ^>X7JVrkH 

15 

IWf^#Uc5 0raL77X3l:, Mt, MfBH»J3T#e»nfc^ 
>^f»6 0mg, 3 oa»%jgi?^7Km7K3. 4 g43cfctfl -'VfrlJV 
-;H. 0 2g£tt&^ W9 0tT6^m fcfot£l±Tco £J»7I£, 
20 i;ifJH-fM0ml$M, Wil, ^+T>®£ 

H«J i o 

25 MS!i^W£fi-Uc:5 0mL77X3l:, ^tT, MIB^M 3 T#S>nfc* 
>^f>^6 0mg, 3 0a»%ia^b7K^7K3. 4g*5«J:i;i-7x^ 

#£7&> ^M^T^U h;PX>l 0ml £JP;L, ^MIU, Tirh^xy 



WO 2004/091784 



PCT/JP2004/005312 



27 

mmm 1 1 

5 MJ#A • 2zkf0^1. 5 8 g> *4 g&cfctf 3 0fi*%i&mfc7MM<3. 96 

ttl. 6 6g<£Jq^, MT2P#f 8 m, &J#U h'J (n-#^;U) T5> 
1. 7 7 gtS?If;H-f;H OmLSrflt]*., ^jfiT4l^r^^ 

10 >^X^>H#:2. 8g*1lft. K$8 8% (*>^7^>g2p) e 

1 H-NMR (mm: CDC 1 3 , TMSS*P, : ppm) 
50. 89 (t, 9H, J = 7. 0Hz), 1. 2-1. 5 (m, 3 OH), 1. 
73 (br, 6H), 3. 10 (br, 2H), 3. 55 (br, 4H)> 6. 0 (b 
15 r, 2H) 

1 3 C-NMR mm : CDC 1 3 , TMSS*P, 3M£ : p pro) 

6 1 4. 0, 2 2. 6, 2 3. 2, 2 6. 0, 2 6. 6, 2 8. 9, 2 9. 1, 

2 9. 2, 3 1. 7, 5 2. 6, 6 3. 8 

Ttmfrtir m : C:45. 6 , H : 8 . 1,N:2. 2, P:l. 73 

20 

i 2 

l^f$fifUc5 0mL77^3l:, MIB^Jg0il 1 1T#£*1*: 

*>^7^>$f#:6 Omg, 3 0M%i®$tfb7KiM<3 . 4 g&ektf^v^T 
;H3— ;H. 0 8g£tt&#., 1*1^9 OtrcePMMBk KfoZtto 
25 ^ia^T^b, h;Ux>i Om 1 SrUn*., #MLSU 

Jt$SE0*Jl 

#U£0iJ 1 \Z#\,*T. U 0 . 4 9 g 1 chlWl^^llM 
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1 R (neat, rem- 1 ) 

2 9 5 6, 2 9 2 2, 2 8 5 3, 1 5 5 0, 1 4 6 6, 1 3 7 8, 1 0 4 5, 9 
77, 9 58, 876, 815, 782, 720 

5 

TXtGWOgt, (B) H$T5>, =»75>^'>h\ ^aE*»«K*5<k^ 
io (C) ii»fls*#t, (D) U>»t&S8ttii-U«>*^t^J:0» &JHftd$d<«IS 
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IS j£ (D i& H 

1. (A) i)^>^X^>t, mnib^, fgivb^ sgvb&s/ttefftvib 

iii)^ >^x^>^M*3<k^ ; t u ^f>^a, 

(B) Hii75>ft^. HS7=>^+->H{^t, tSl^fM^ 

(C) i&gStfbTkfH^ 

(D) U>^b-&#Ii$r^M-&Ui6T^^^J5iM^o 

2 . fg Illb ^7cm^^mT$> 0 > m IVb ^7cm*^mT^ 0 > Sg Vb 

3. (A) s*#, ?>tr7.7-y&m. *Vik?>?7,T>. mik?>>fXT>. 

tr-Ht?>?XT>. 9-y4k#>?XT>. U>fb*>^X^>\ mt* 

x-r->, t'J^f^I, ^^bt'jyfx sSfb^'J^x y-Mfc^E 
u^fx ^Wb^u^^SfcteUMb^eu:/^;^ ^k^E'J^>, 

4. (a) ^e»5i^n?>^ii i tu<^^b^^ ^>^x^>^, * 

5. (a) ^^i^ns^i^ ^>^x^>^JS"efes»^i^e>4<D 
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ft7K55t £ £> P H 0 SK± 2 5M»©*EHTRJi&$ d t &#«tt * /3 - 

m. 
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